Age-related immunosenescence in Fischer 344 rats: influence of exercise training.
The present investigation examined the extent to which 15 wk of endurance training could influence immune function in young, middle-aged, and older animals. Forty-eight male Fischer 344 rats were divided into trained and untrained groups. Training consisted of treadmill running at 75% maximal running capacity for 1 h/day, 5 days/wk, for 15 wk. Animals were killed at 8, 17, and 27 mo, at which time splenocytes were isolated. The capacity for lymphocyte proliferation in response to mitogen (concanavalin A, ConA), interleukin-2 (IL-2) production, and cytolytic activity against YAC-1 target cells was determined. ConA-induced proliferation declined significantly with age. Training suppressed the proliferative response in the young (-41%) and middle-aged animals (-27%) compared with the age-matched controls; however, training improved this response (+58%) in the older group. IL-2 production followed a pattern similar to that for mitogen-induced proliferation, such that production declined with age and was reduced with training in young and middle-aged animals but was significantly more improved in the older animals than in age-matched controls. The ability to lyse target cells, measured as percent cytotoxicity, declined steadily with advancing age at all effector-to-target cell ratios tested: 52, 14, and -16% for 8-, 17-, and 27-mo-old rats, respectively. It was concluded that the capacity for ConA-induced splenocyte proliferation, IL-2 production, and cytolytic activity declines significantly with advancing age. Furthermore, 15 wk of endurance training suppressed proliferation and IL-2 production in young animals but improved these responses in older animals. Training had no effect on cytolytic activity.